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(57) Abstract 

The invention relates to a composition to promote the continued development of harvested plant material, said composition comprising 
a gjbjjsmjjljn; use of a gibberellin or a composition comprising a gibberellin to promote the continued development of harvested plant material; 
and harvested plant material treated with a composition as defined above. 
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COMPOSITIONS FOR THE TREATMENT OF HARVESTED PLANT MATERIAL 

The present invention is concerned with the promotion of 
continued development and increased longevity of harvested plant 
5 material. 

Plant materials, especially flowers and' foliage, are often 
short-lived once picked or harvested and may wilt rapidly after 
picking. To some extent, wilting of cut plant materials such as 
flowers and/or foliage may be prevented by placing the cut plant 

10 stems into water. Conventionally, water is added in the container 
or vase up to a depth of halfway to two-thirds of the way up the 
stem length (depending on foliage cover). 

There continues to be a demand for cut plant material, such as 
flowers or foliage, for decorative purposes. However, one of the 

15 drawbacks of cut plant material is the shoft life-span of the 

material after harvesting. Various additives may be mixed into the 
vase water in order to delay the death of the plant material. 
These additives range from the simple inclusion of a teaspoon of 
domestic sugar (sucrose) to pre-prepared sachets of plant food, 

20 However, the commercially available plant food (such as "Chrysal") 
for cut plant material only slows down the rate of deterioration in 
the plant material. The plant material will not, however, continue 
to grow and/or develop and therefore immature buds frequently fail 
to open at all, even where the plant food is added to the vase 

25 water. Moreover, many commercially available plant foods, such as 
"Chrysal", cannot be used in crystal glass containers and must be 
made up in warm water to ensure dissolution of the plant food. 

Gibberellins are plant hormones which are known to have 
certain effects on plant development. Horticultural applications 

30 of the gibberellins include promotion of the growth of large, 
seedless grapes, the promotion of the germination of sunflower 
seeds and the prevention of ripening in citrus fruits. 
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Gibberel lie acid, which is a specific member of the 
gibberellin group of plant hormones, is destroyed by chlorine. 
Thus, any gibberellic acid added to tap water will be totally 
destroyed within hours since tap water contains chlorine which is 
5 added to control bacterial growth. 

Thus, it has not previously been recognised that gibberellins 
have a gen eral effect on plant materials which ensures t heir 
continued development after harvesting. 
' The presentTnvention thus provides a composition to promote 

10 the continued development of harvested plant material, said 
composition comprising a gibberellin. 

A preferred gibberellin is gibberellic acid and a particularly 
preferred form of gibberellic acid is the isomer known as GA3. 
Other isomeric forms of gibberellic acid may, however, also be used 

15 in the composition according to the invention. Optionally the 

composition may contain a mixture of two or more different isomers 
of gibberellic acid. It is preferred that the gibberellin 
comprises 0.005 to 0.30% by weight of the undiluted composition. 
When diluted with water, the gibberellin is preferably present at a 

20 concentration of 1 to 30 ppm, more preferably 1 to 10 ppm and 
especially 5 to 10 ppm, of the diluted composition. 

The term "continued development 0 refers to the fact that the 
harvested plant material treated according to the present invention 
h as enhanced post-harvest flowering or growth compared to 

25 n on-treated or con ventio nally treated plant materia l. Where the 
harvested plant material is already in full flower or is otherwise 
not in a state of growth, the present invention is able to maintain 
the treated plant material in the same state as at the time of 
harvest for a longer period than would be possible with 

30 conventional treatments. Thus, the effects of the present 
composition include increased florescence (greater degree of 
flowering), increased growth, a decreased rate of post-harvest 
deterioration and decay and increased longevity of the harvested 
plant material . 
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In the particular case where plant material is harvested with 
very immature buds, such buds frequently fail to mature into opened 
flowers following harvest. However, where the plant material is 
treated in accordance with the present invention, the maturation 
5 and successful opening of such buds is greatly promoted. This 
effect is especially noticeable in long stemmed multi-bud flowers 
such as freesias where the uppermost (and youngest) buds can 
achieve a much greater degree of opening than with the untreated 
stems . 

10 The composition according to the invention also has the 

advantages that it can be used in crystal glass vases without any 
detrimental effect and it can be made up in water at any 
temperature, even cold water. 

Where the composition according to the invention is to be used 

15 in ordinary tap water, for example in domestic use, it is essential 
that a "chlorine sweep" is included in the composition. However, 
if the composition is to be added to distilled water or to other 
non-chlorinated water (for example well water or spring water) then 
the chlorine sweep is not an absolute requirement. 

20 The term "chlorine sweep" is used herein to refer to any agent 

which has the ability to remove free molecular chlorine, so 
reducing the gibberellic acid-destroying effect. Suitable 
"chlorine sweeps" include sodium metabisulphi te and sodium 
sulphite. The "chlorine sweep 0 is added in quantities necessary to 

25 remove any free molecular chlorine from the water to be used to 
make up the composition according to the invention. Suitable 
amounts have been found to be from 1.5 to 3.5% of the undiluted 
composition and from 5 to 500 ppm of the diluted composition. 
In another aspect, the present invention thus provides a 

30 composition to promote the continued development of harvested plant 
material which is in contact with tap water, said composition 
comprising gibberellic acid and a chlorine sweep. Preferably the 
composition according to the present invention comprises the 
gibberellic acid GA3 and sodium metabi sulphite as a chlorine sweep. 
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The term "harvested plant material" is used above and 
hereinafter to refer to any plant part detached from the plant as a 
whole. In particular, this phrase covers flowers, flower heads, 
flower-bearing stems, stems, leaves, leafy stems and stems bearing 
5 leaves, roots, tendrils, seeds, fruits and/or any other portion of 
a plant. 

Optionally, the composition of the present invention may 
further comprise an osmotic pressure regulator. Such osmotic 
pressure regulators are intended to make the composition according 

10 to the invention, when diluted, isotonic with the cell sap of the 
plant material to be treated. Suitable osmotic pressure regulators 
include low molecular weight saccharides. For instance, a simple 
sugar, for example a mono or disaccharide (such as glucose or 
sucrose), is suitable for this purpose and is convenient for 

15 reasons of cost. Other examples include fructose, trioses such as 
maltotriose, glucose hydrates such as mannitol and sorbitol, and 
polyols such as pentaerythritol , or derivatives or mixtures 
thereof. The osmotic pressure regulator may comprise from 75 to 
98% of the undiluted composition. Suitable concentrations in the 

20 diluted composition are 2 to 20 g/litre (2000 to 20000 ppm) . 

A pH regulator, such as an acid, preferably an organic acid, 
may also be included. Advantageously, the pH of the composition 
should be in the range of from 3-5 to 7, preferably from 3.5 to 5.5, 
to mimic the pH of plant sap. A low pH of this type will also 

25 restrict bacterial growth. Examples of suitable organic acids 
include citric, acetic, tartaric, propionic and lactic acids. 
Other organic acids are, of course, well-known to those skilled in 
the art. Alternatively, a compound which generates an acid "in 
situ" may be used or a very small quantity of a mineral acid When 

30 an organic acid is used, suitable amounts are from 0.05 to 5.00% by 
weight of the undiluted composition depending on the dissociation 
constant of the chosen acid or mixture of acids. 

Additionally, buffers such as sodium acetate, calcium lactate, 
potassium sodium tartrate and potassium hydrogen phosphate may be 

35 included in the composition to help maintain pH at a suitable level. 
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However, in hard water areas where the level of calcium in the 
water is already high, it is preferred that the buffer is not a 
calcium salt, such as calcium lactate. In such circumstances, 
potassium sodium tartrate is a preferred buffer. 
5 It is also preferred that a colour stabiliser, such as 

caffeine, is included in the composition according to the invention 
to prevent any changes in flower colour, especially fading of 
colours. Caffeine is preferably present in an amount of from 0.15 
to 0.20% of the undiluted composition and 15 to 20 ppm in the 

10 diluted composition. 

Other additives include calcium ions, vitamin substrates (such 
as mannitol and myo-inositol) , nitrate or ammoniacal nitrogen, 
potassium ions, phosphates, amino acids (such as glycine), camphor 
and biocides, such as fungicides (such as carbendazim) , antibiotics 

15 and bactericides (such as sodium chlorocyanurate, para-ni trophenol , 
sodium thioglycol late , benzoic acid, salicylic acid, oxine and 
anthraquinone) . 

It may be desirable to further include an agent which absorbs 
or otherwise removes ethylene gas. Ethylene is produced by plants 

20 and acts as an ageing (or ripening) agent. One suitable ethylene 
removing agent is camphor. 

It is especially desirable that heavy metals, that is, metals 
heavier than aluminium, are not present in the composition of the 
present invention. In this regard chelating agents, such as EDTA 

25 (ethylenediaminetetraacetic acid) or DTPA (diethylenetriatninepenta- 
acetic acid) or the sodium, potassium or calcium salts thereof, may 
be added to remove any contaminating heavy metals which nay be 
present in the water making up the composition. Preferably, the 
chelating agent is present in an amount up to 0.2 g/litre (200 ppm). 

30 A flocculant such as aluminium sulphate, may also be added to keep 
the vase water clear and transparent. 

Although it is generally desirable to avoid the presence of 
heavy metals, as defined above, some elements are necessary for 
plant function and growth when connected to a root system and may 

35 still have beneficial effects even with cut flowers. Such elements 
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are known as trace elements since they are generally present in 
trace amounts. It is envisaged that the following trace elements 
could be added as their salts to give the following concentrations 
in the diluted composition according to the invention:- 
5 Boron 0.003 ppm 

Copper 0.003 ppm 

Iron 0.030 ppm 

Magnesium 0.020 ppm 
Manganese 0.003 ppm 
10 Molybdenum 0.003 ppm. 

In some areas, fluoride is added to water in the form of 
sodium fluoride at a level of about 1 ppm. Fluoride ions are known 
to damage cut flowers by causing brown discolourations . Two major 
effects. of fluoride ions are known. First, fluoride ions can cause 
15 a massive exodus of calcium ions from the cells of a plant thereby 
producing an upset in the osmotic balance in the cells. Secondly, 
fluoride ions react irreversibly with adenosine triphosphate the 
reactions of which are the base for all cellular syntheses. 
Accordingly, it is clearly desirable to remove fluoride ions from 
20 water that is to be used with the composition of the invention. 
It is therefore envisaged that the composition of the present 
invention may further comprise a fluoride ion scavenger. Suitable 
fluoride ion scavengers include calcium gluconate, ion exchange 
resins, adenosine triphosphate and alizarin dyes, such as 
25 alizarin-S, which are specific for fluoride ions. The use of 

calcium gluconate is especially preferred since this may also serve 
as a buffer. 

In the case of daffodils and narcissi, it 1s current practice 
not to mix these flowers with other cut flowers because the cut 

30 daffodil/narcissus stem exudes a substance which is, in effect, 

toxic to other cut flowers. This substance is a mucilaginous slime 
which adversely affects other flowers by, inter alia , blocking the 
vascular system by which liquids are conveyed within the xylem. 
However, the mucilaginous exudate is a mixture of polysaccharides 

35 such as hemi-celluloses , pectins and gums and can therefore be 



WO 94/24857 



PCT/GB94/00923 



digested by certain enzyme preparations. According to a further 
embodiment of the invention, the composition may therefore further 
comprise an enzyme preparation. Suitable enzyme preparations 
include those of plant origin commonly used to degrade 
5 polysaccharides in industrial applications. Mixtures of enzymes 
capable of breaking the a-(l-*4), a-(l-*6), f3-(l->4), p-(l->3) linkages 
in such polysaccharides may be used with amylases and gluconases 
being particularly useful in this regard. Preferably, such enzymes 
are present in quantities of a few ppm in the diluted composition. 

10 A beneficial side-effect of the inclusion of such enzymes is that 
the polysaccharides are degraded to glucose and fructose which the 
cut flowers may then use as food or an osmotic pressure regulator. 

The composition according to the invention may be in any 
convenient form, such as for example a powder, tablet, granules, 

15 solution or suspension. Generally powder or tablet forms of the 
composition are most convenient to transport or store until 
required. The powder or tablet may then be simply added to a 
predetermined volume of water and mixed in with stirring prior to 
use. Alternatively, the composition may be formulated into a 

20 liquid concentrate which can be diluted before use* The dilute and 
ready-to-use version of the composition also falls within the scope 
of the present invention. It is preferred that the dilute, 
ready-to-use composition contains 2-25 g/litre, preferably 
5-20 g/litre, of the concentrated composition. Thus, the total 

25 concentration of the composition components in water is 2000 
to 25000 ppm, preferably 5000 to 20000 ppm. 

The water added to, or forming part of, the present invention 
is at a temperature of less than 50°C, for example 40°C. Desirably 
the water is at a temperature of from 2°C to 32°C, such as 8°C 

30 to 26«C. 

The harvested plant material is placed into a dilute aqueous 
form of the composition. The plant material is allowed to stand in 
the composition throughout its harvested life. From time to time 
the volume of the composition may be topped up, as required. 
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The composition can be used for any type of cut (harvested) 
plant material, especially commercial and garden flowers, shrubs, 
foliage, etc. The composition is particularly useful for cut 
flowers and shrubs, especially roses, irises, carnations, lilies, 
5 daffodils, sweet peas, freesias, poppies, orchids, chrysanthemums, 
lilac and eucalyptus, and Christmas trees. It is especially 
suitable for soft-stemmed flower varieties, such as anemones, 
phlox, sweet williarns, etc., which normally have a notoriously 
short vase life. 

10 The composition of the invention may also be used on plant 

material that has been previously treated with the composition for 
sustaining plant material described in applicant's co-pending 
patent application which claims priority from British patent 
applications nos. 9309095.9 and 9317063.7. 

T5 Viewed from another aspect, the present invention also covers 

the use of a gibberellin, preferably gibberellic acid, or a 
composition comprising a gibberellin as defined above, to promote 
the continued development of harvested plant material , especially 
where the plant material is watered with tap water or other forms 

20 of chlorinated water. 

Viewed from a further aspect, the present invention provides a 
method of sustaining harvested plant material, said method 
comprising treating said plant material with a composition 
comprising a gibberellin, preferably gibberellic acid, as defined 

25 above. In a development of this aspect of the present invention, 
there is provided a method of sustaining harvested plant material 
in contact with chlorinated water such as tap water, said method 
comprising treating said plant material with a composition 
comprising gibberellic acid and a chlorine sweep. 

30 Viewed from yet a further aspect, the present invention 

provides a method of promoting the post-harvest development of 
plant material, said method comprising treating said plant 
materials after harvest with a composition comprising a 
gibberellin, preferably gibberellic acid, as defined above. Again, 

35 where the said plant material is in contact with tap water or other 
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chlorinated water, the composition comprises gibberellic acid and a 
chlorine sweep. 

In a further aspect, the present invention provides harvested 
plant material treated with a composition, as described above. 
5 The invention is illustrated further by reference to the 

following, non-limiting, examples. 

Example 1 

% by weight 

10 Sulphonated Polyester 



(Sulphonated Pentaerythri tol ) 


60 g 




82.94 


KNO3 


1 .29 


g 


1.78 


(NH 4 ) 2 HPO4 


1 .07 


g 


1 .48 


Gibberellic Acid (or GA3) 


0.2 


g 


0.28 


Citric Acid 


1 .6 


g 


2.21 


Tartaric Acid 


1 .0 


g 


1 .38 


Mannitol 


3.0 


g 


4.15 


Myo-inosi tol 


1 .0 


g 


1 .38 


Glycine 


0.1 


g 


0.14 


Sodium metabi sulphite 


2.0 


g 


2.76 


Calcium Gluconate 


1.08 


g 


1 .49 



72.34 g 



25 



The ingredients were admixed together and diluted before use to a 
concentration of 7 g/litre (i.e. 7 g of total composition listed 
above per litre of water). 
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Example 2 

% by weight 





Glucose 


100 g 




87 


.57 




KN0 3 


1 .29 


g 


1 


.13 


5 


(NH 4 ) 2 HPO4 


1 .07 


g 


0 


.94 




u 1 UUcic MIL ML IU ^ Ul tlM^/ 




0 
y 


0 


. 1 B 




Citric Acid 


2.0 


g 


i 


.75 




Tartaric Acid 


1 .1 


g 


0 


.96 




Manni tol 


3.0 


g 


2 


.63 


10 


Myo-inositol 


1.0 


g 


0 


.88 




Glycine 


0.1 


g 


0 


.09 




Sodium metabisulphi te 


2.0 


g 


i . 


.75 




Camphor 


0.5 


g 


0. 


.44 




Calcium Lactate 


.. 1 .84 


g 


i . 


.61 


15 


Carbendazim 


0.1 


g 


0. 


.09 



114.2 g 



20 



The ingredients were admixed together and diluted before use with 
water to a concentration of 11 g/litre. 
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Example 3 








% by weight 




jurDl lo I 


50 


n 

y 




78.42 




KNU3 




29 


n 

y 


2 .02 






1 . 


07 


g 


1 .68 




h h*» rpl 1 1 r Arirl for GAo^ 

\3 1 U lie fell 11. i u \ \J t \jri j y 


0. 


10 


g 


0.16 




Citric Acid 


2. 


0 


g 


3.14 




Tartaric Acid 


1 . 


1 


g 


1 .73 




Mannitol 


3. 


0 


g 


4.71 


n n 
1 U 


Myo— inos i tol 


1 


o 


y 


1 . 57 




Glycine 


0. 


1 


g 


0.16 




Sodium metabi sulphi te 


£ . 


0 


g 


o . 1 H 




Camphor 




0 


g 


1 .57 




Calcium Lactate 


1 . 


0 


g 


1 .57 


15 


Carbendazim 


0. 


1 


g 


0.16 






63. 


76 


g 




20 


The ingredients were admixed 


together and 


1 diluted 


before use with 



water to a concentration of 6 g/litre. 
Example 4 

Twelve stems of Lunaria annua were carefully harvested just 
25 before flowering, and cut to the same length. The stems were 
divided into four lots and placed in flasks, each flask charged 
with 500 ml of one of the working solutions A, B t C or 0. 
Solution A (Control 1) contained only water and 0.02 g/litre of 
a biocide (sodium chlorocyanurate) to discourage bacterial growth. 
30 Solution B (Control 2) contained: 

KN0 3 0.129 g/litre 

(NH 4 ) 2 HPO4 0.107 g/litre 

Citric Acid 0.005 g/litre 

Solution C (Control 3) contained a commercial plant food (Chrysal) 
35 made up according to the instructions supplied. 
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Solution D (Test Solution) contained: 

Sucrose & g/litre. 

KN0 3 0.129 g/litre 

{NH 4 ) 2 HPO4 0.107 g/litre 

5 Citric Acid 0.005 g/litre 

6A3 0.010 g/litre 

Biocide (Undecanoic acid) 0.02 g/litre 

Citric or Tartaric acid was added to give a pH reading of 5.0 

10 to 5.5 for the overall solution with a pH meter. 

The flowering stems were examined daily and the final outcome 
noted . 



RESULTS 

15 In Control 1 (Solution A) , the plants failed in five days. 

With Control 2 (Solution B) , the plants remained green but showed 
some petal drop. In Control 3 {Solution C), the food did better 
than Control 2 but much less well than the test solution 
(Solution D) where the plants showed a 15% extension in terms of 

20 stem length, had more open florets and less petal fall. 
The results after 14 days are given in Table 1. 



TABLE 1 

A B . C D 

25 CONTROL 1 CONTROL 2 CONTROL 3 TEST SOLUTION 



Complete Plants still Plants in Plants 5 cm 

death of green, some reasonable taller than 

the stems. flowers remain condition, but originally cut. 

30 (large petal some petal fall Good flowers, 

fall). noticeable. little petal fall. 
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Example 5 

Forty-five sterns of Iridaceae (Iris) in tight bud were split 
into three equal groups. Each group was placed in a flask charged 
with one litre of working solution and the flasks were maintained 
5 separately. One group (Group A) was placed in just water, one 
group (Group B) was placed in the test solution and, lastly, one 
group (Group C) was held in conditions believed to reflect current 
best practice (namely, the flowers were placed in water at 5 degrees 
centigrade containing "Chrysal " ) . The flowers were examined daily. 
10 The test was conducted in the absence of light for the first seven 
days. On day eight, the surviving flowers were transferred to a 
dimly lit room. 

The test solution contained (per litre of water): 



15 


Glucose 


10 g 




Gibberellic Acid 


0.005 g 




Citric Acid 


0.10 g 




Mannitol 


0.3 g 




Myo-inositol 


0.1 g 


20 


Glycine 


0.01 g 




Sodium metabi sulphite 


0.2 g 




Sodium Methyl Salicylate 


0.2 g 




Camphor 


0.025 g 




Calcium gluconate 


0.030 g 


25 


KN0 3 


0.129 g 




(NH 4 ) 2 HP04 


0.107 g 




Citric acid 


0.005 g 



The results are shown in Table 2 below. In this table, the 
30 expression "to damp off" means "to rot" and, accordingly, the 
expression "damped off" means "rotting". 
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DAY 


NUMBER OF OPEN BLOOMS 


5°C 

WATER + "CHRYSAL" 
BEST CURRENT 
PRACTICE 
(Group C) 


13°C 

TEST SOLUTION 
(Group B) 


13°C 
WATER 

(Group A) 


1 


0 


0 


0 


2 


0 


0 


0 


3 


0 


2 


Showing damage 
(starting to 
damp off) 


4 


All open 


All open 


All damped off 


5 


All open 


All open 


- 


6 


All open 


All open 




7 


Blooms curled 
at petal 
edges 


All open 




8 


All 

damped off 


All open 




9 


All 

damped off 


Senescing 




10 




Senescing 
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Example 6 



% by weight 



Sucrose 1000 g 91 .66 

5 Gibberellic Acid (GA 3 ) 2 g 0.18 

Citric Acid 24 g 2.20 

Tartaric Acid 10 g 0.92 

Glycine 1 g 0.09 

Sodium metabi sulphite 20 g 1.83 

10 Camphor 5 g 0.46 

Calcium lactate 10 g 0.92 

KNO3 19 g 1 .74 

1091 g 

15 = 



A test solution was prepared by admixing together the above 
ingredients and diluting a portion of the total composition with 
water to a concentration of 11 g/litre. 
20 Two fresh cut Christmas trees were placed in the test solution 

and one was removed after 18 days. After 4 months, the tree 
allowed to remain in the test solution was still green with little 
needle drop whereas the tree removed from the test solution had 
turned brown and dropped all its needles. 

25 

Example 7 

Fifteen stems of yellow carnations were divided into 
three equal groups and each group was placed in a flask charged 
with 1 litre of working solution. One group (Group A) was placed 
30 in test solution A which did not contain caffeine, one group 

(Group B) was placed in test solution B which contained caffeine 
and one group (Control Group) was placed in water. The composition 
of the test solutions was as follows:- 
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Test Solution A 

% by weight 



Gl ucose 


100 


.00 


g 


87.49 


KN0 3 


1 


.29 


g 


1 .13 


(NH 4 ) 2 HPO4 


1 


.07 


g 


0.94 


Gibberellic Acid (or GA3) 


0 


.20 


g 


0.17 


Citric Acid 


2 


.00 


g 


1 .75 


Tartaric Acid 


1 , 


. 1 U 


g 


f\ OP. 

u . y d 


Mannitol 


3, 


.00 


9 


2.62 


Myo-inosi to! 


1 , 


.00 


g 


0.87 


Glycine 


0. 


.10 


g 


0.09 


Sodium rnetabisulphite 


2. 


.10 


g 


1 .84 


Camphor 


0. 


.50 


g 


0.44 


Calcium Lactate 


1 . 


.84 


g 


1 .61 


Carbendazim 


0, 


.10 


g 


0.09 




114, 


.30 


g 





20 The ingredients were admixed together and diluted before use with 
water to a concentration of 11 g/litre. 
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Test Solution B 

% by weight 



Glucose 


100.00 g 


86.42 


KNO3 


1-29 g 


1.11 


(NH 4 ) 2 HPO4 


1 .07 g 


0.92 


Gibberellic Acid (or GA3) 


0.20 g 


0.17 


Citric Acid 


1 .90 g 


1 .64 


Tartaric Acid 


1 .00 g 


0.86 


Manni to! 


3.00 g 


2.59 


Myo-i nosi tol 


1 .00 g 


0.86 


Glycine 


0.10 g 


0.09 


Sodium metabisulphite 


2.00 g 


1.73 


Camphor 


0.70 g 


0.60 


Calcium Lactate 


1.00 g 


0.86 


Carbendazim 


0.20 g 


0.17 


Nystati n 


0.05 g 


0.04 


Caffeine 


0.20 g 


0.17 


Oxine ( 8-hydroxyquinol i ne) 


2.00 g 


1 .73 



20 115.71 g 



The ingredients were admixed together and diluted before use with 
water to a concentration of. 11 g/litre. 

25 

After one week, the stems in test solution B were clearly 
deeper in colour than the stems in test solution A or water, 
especially when examined in daylight. This clearly shows the 
effectiveness of caffeine as a colour stabiliser. 
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CLAIMS 

1. A composition to promote the continued development of 
harvested plant material, said composition comprising a gibberellin. 

2. A composition according to claim 1 in which the gibberellin is 
5 gibberellic acid. 

3. A composition according to claim 1 or claim 2 which further 
comprises an osmotic pressure regulator. 

4. A composition according to any one of the preceding claims 
which further comprises a pH regulator. 

10 5. A composition according to any one of the preceding claims 
which further comprises a chlorine sweep. 

6. A composition according to any one of the preceding claims 
which further comprises caffeine. 

7. A composition according to any one of the preceding claims 
15 which further comprises a biocide. 

8. A composition according to any one of the preceding claims 
which further comprises an agent which removes ethylene gas. 

9. A composition according to any one of the preceding claims 
which further comprises a chelating agent. 

20 10. A composition according to any one of the preceding claims in 
dilute, ready-to-use form. 

11. A composition according to any one of claims 1 to 9 in the 
form of a powder or tablet. 

12. A composition according to any one of claims 1 to 9 in the 
25 form of a liquid concentrate. 

13. A method of sustaining harvested plant material, said method 
comprising treating said plant material with a composition as 
defined in any one of claims 1 to 10. 

14. A method of promoting the post-harvest development of plant 

30 material, said method comprising treating said plant material after 
harvest with a composition as defined in any one of claims 1 to 10. 

15. Use of a gibberellin or a composition comprising a gibberellin 
as defined in any one of claims 1 to 10 to promote the continued 
development of harvested plant material. 
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16. Harvested plant material treated with a composition as defined 
in any one of claims 1 to 10. 
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